Abstract. This paper analyzes the statistical characteristics of the ideal reverberation chamber environment, and evaluate the simulated reverberation room environment at different frequencies based on the KS test, to test the degree of fitting between the simulated E-field environment and theoretical reverberation chamber environment. The results show that the probability of accepting the original hypothesis in the simulation is high, the model can be used in the simulation analysis of the reverberation chamber.
Introduction
Reverberation chamber is a new radiation sensitivity test site with unique design principle. It can form statistically uniform, random polarization, isotropic electromagnetic environment, and have the features of simple test process, low power to produce high field strength, construction low cost and so on [1] [2] [3] . Compared with the traditional test sites, reverberation room has become the study concern of the majority of scholars in recent years for its significant advantages. With the continuous development of numerical calculation technology and the rapid increase of computer running speed, the simulation calculation of reverberation chamber has been widely applied in the cavity electromagnetic environment analysis and practical engineering construction.
The established simulation models of the reverberation chamber both at home and abroad mainly focus on the three-dimensional simulation model with the same size as the actual reverberation chamber, which is convenient to instruct the construction, optimization and parameter evaluation of the actual reverberation chamber [4] [5] . Due to the statistical uniformity of the E-field distribution in the reverberation chamber, the statistical E-field distribution of the total positions of the stirer is focused on the radiation sensitivity test. The specific E-field distribution corresponding to single position of stirer is insignificant. Reverberation indoor radiation sensitivity test for the purpose of establishing a simulation model, just to build the actual reverberation chamber model consistent with the E-field environment. Therefore we just need to construct the simulated E-field environment which is the same as the E-field environment in actual reverberation chamber. In order to demonstrate the feasibility of simulating the reverberation room environment, the plane wave superposition theory is applied to the reverberation chamber, and the suitable simulation calculation method and simulation software are used to construct the reverberation chamber E-field model with finite random plane wave superimposed simulation. And we use KS test to analyse the statistical distribution of the the model and the actual reverberation chamber environment, to measure the degree of consistency between the simulated reverberation chamber E-field environment and the ideal reverberation chamber E-field environment.
principle to construct simulated reverberation chamber electric E-field environment. And the simulation software FEKO is used to set the parameters of the plane wave, which can ensure the accuracy of the premise, and significantly improve the efficiency of simulation calculations.
There are six parameters for each incident plane plane , which are the angle of pitch , the direction angle  , the polarization direction angle  , the phase angle  , the E-field strength E , the frequency f . In order to obtain a uniform E-field environment, the E-field strength and frequency of each plane wave are consistent, and the polarization angle and phase angle are evenly distributed in   0, 2 . In the spherical coordinate system, the differential expression of the solid angle is:
To ensure that the simulated E-field environment is statistical uniform E-field,the parameters of the plane wave are set as Table 1: Tab. 1 parameters setting distribution of random plane waves parameter distribution
Constructing the simulated reverberation chamber E-field environment with N column plane waves superposition, The effect of a single superposition is equivalent to the E-field distribution at one stirrer position, The simulated M times can be equivalent to the E-field distribution under the M stirrer positions in the reverberation chamber.
Theoretical Analysis
In this section,we analyse the thearetical distribution of E-field in reverberation chamber.When the stirrer in the reverberation chamber is fully stirred for one cycle, and uniform E-field environment in the cavity is formed. The rectangular E-field component of any positon in the test area can be expressed by the following formula: 
In ideal reverberation chamber E-field environment, (4)and (5) show the probability density function(PDF) of jr E and ji E . Therefore, the PDF of any rectangular E-field component in the working area can be expressed as: , 0
It is obvious that any rectangular E-field component obeys the Rayleigh distribution. We can derive the cumulative distribution function(CDF) [8] of rectangular E-field component from quadraturing (6) ,as the (7) 
KS Test
To examine the difference between simulation results and ideal cumulative distribution function of E-field strength, we need to select the appropriate hypothesis test method to quantitatively describe the degree of fitting. Commonly used methods include the Pearson 2  criterion and KolmogorovSmirnov (KS) test. The former one is generally used in the test with big simple size, the KS test is available for test with small simple size [9] . As for the number of agitator stepping positions is relatively small, we select KS test to examine the fitting degree. The KS test is a nonparametric test based on CDF, this method regards the ture distribution function () n Fx as the empirical distribution function and regards * () n Fx as theoretical distribution function, then calculate the maximum difference between the corresponding sample values and consider it as the test statistic to measure the degree of difference between the two distribution. The calculation formula is as followed:  , can be represented as H=0 . And parameter P is introduced in KS test to characterize the probability of occurrence of sample observations when the original hypothesis is accepted, the larger P value represent the greater the probability that the original hypothesis occurs.
The 108 rectangular E-field components of 36 sampling positions in the working area of the simulated reverberation chamber environment were tested and the statistical characteristics at 111 test frequencies range from 80 MHz to 300 MHz were investigated. The result is as Fig.2 shows: Fig.2 KS test of statiscal distribution of simulated RC environment In 9 test frequencies, the original hypothesis is rejected, accounting for 8.13% of the total number. And with the increase of frequency, the probability of rejecting original hypothesis is lower, and the mean value of P is greater, which means the distribution of rectangular E-field component of simulated reverberation chamber is closer to theoretical distribution.
It is concluded that the statistical characteristics of simulated E-field environment is great, the model can be used in the simulation analysis of the reverberation chamber.
